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DESIGN
Componanl Group: Propellant Yalves Frepered: P. Lawrl
CIL ltem: D120-08 App’:'auerl: T. Migury ::110 "
Component: Aaln Cxidlzer Valve Appreval Date: Br30req
Part Numbar RES008215 Change ¥; 1
Fallura Made: Fretting of internal parts. CHrecliva 2: CCED ME2-01.5295
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Design [ Document Relerenca

FAILURE CAUSE: A: Relativa motion of: Ballowe/Housing, nlet zleeveBallowsShim, Gam followsr G uide/Housin g BellowsiGulde/Cam follawer, Shaft baaringziRetalner,
Retalner/Shaft, RetainarVeavawashers/Cap, Outlat siseveiHowsing!Shim,

THE BELLOWS (1) AND HOLISING (2} ARE FABRICATED FROM INCONEL 744, THE PILOT DIAMETER ON THE BELLGWS IS DRY-FILM LUBRIGATED T0 REDUGE FRIGTION AND THE
POTENTIAL OF FRETTING. THE BELLOWS IS INSTALLED {MTH 14 SCREWS INTG LOCKING INSERTS IN THE HOUSING, SCREV RUNNING AND FINAL TORDLE ARE SPEGIFIED (3), THE
MATING DUCT FLANGE TRAPS THE SCREIVS AND PROVIDES ADDITIONAL FLANGE LOADING TG PREVENT BELLOWS/HOUSING FRETTING. THE SLEEVE 14 1 INSTALLED TN THE
BELLOWS (1) WWITH A SHIM (3) BETWEEN THE TWO FLANGES. THE PILOT DIMAETER OF THE SLEEVE AMD THE SHIM ARE DRY-FILM LUERICATED TO REDUCE FRIGTION ANG THe
POTENTIAL OF FRETTING. THE INLET SLEEVE IS INSTALLED WITH 18 SCREWS WHICH ARE LOGKED WITH DRY-LUBED CONICAL WASHERS (%), THE SLEEVE IS ARMGG 21.6.6 CRES
THE SCREWS ARE A-286 CRES, THE CONICAL WASHERS ARE 302 CRES, AMD THE SHIM I8 INCONEL 718, THE CAM FOLLOWER () CONTAINS A BE-CU GUIDE (7} WHICH OFRRATES
ON THE HOUSING (3, BE-GU WAS SELECTED FOR T3 WEAR RESISTANGE AND FRICTIOM GHARACTERISTICS (8] DIRY-FILM LUBRIGANT ON THE GUIDE REBUGES FRIGTION,
NPROVES \WEAR RESISTANCE, AND REDUCES THE POTENTIAL GF FRETTING. THE BELLOWS (1) GONTAINS A BE-GU GUIDE {8) WHICH OPERATES ON THE CA% FOLLOWER (51, THE
GUIDE IS DRY-FILM LUBRICATED TO REDUGE FRICTION IMPROVE WEAR RESISTANCE. AND TO REDUCE THE POTENTIAL OF FRETTING. THE ARMCO 21-6-8 RETAINER (10 1S
$PRING-LOADED AGAINST THE 440C CRES SHAFT BEARING RACE (1) BY ELGILOY WAVEWASHERS [12). THE SPRING LOAD A4KD THE DIEFERENTIAL HARDNESS OF THIE -0
MATERIALS AREVENTS WEAR AND FRETTING. THE RETAINER IS LUBRIGATED WITH DRY-F LM LUBRIGANT {3] FOR ADDITIONAL PROTECTION. THE RETAINER (0] 15 INSTALLED ON
THE INGONEL 718 SHAFT {13]. THE DIFFEREMT MATERIALS, DIFFERENTIAL HARDNESS, AND DRY-FILM LUBRICANT PROVIDE PROTECTION AGAINST FRETTING BELWEEN THESE
PARTS. THE WAVEWASHERS (12) LDAD AGAINST THE HEAT TREATED INGONEL 718 TAP {14) AND THE HEAT TREATED A-256 RETAINER (15}, THE SPRING LOAD AND THE
DIFFERENTIAL HARDNESS OF THE MATERIALS PROVIDES PROTECTION ABAINST FRETTING MOTION AND FRETTING. THE ARMCO 21-6-3 DUTLET SLEEVE {16] AND ANNEALLD
INCONEL 718 SHIM [17) ARE INSTALLED WITH & SCREWS WITH CUPWASHERS (3) FOR LOGKING. THE SHIN, CUPWASHERS, AND THE SLEEVE PILOT CHAMETER ARE ORY.FILA
LUBRICATED TO PREVENT FRETTING. DRY-FILM LUBRICANT, INCONEL 718, ARMCO 21-6-3 CRES, A-288 GRES, 302 CRES, BE-CU, 4400 CRES, AND ELGILOY ALL MEET THE STANDARD
10KG-M LOX COMPATIBILITY REQUIREMENTS {8). THE MAIN OXILIZER VALVE SUCCESSFULLY COMPLETED DVS TEST REQUIREMENTS (18), NCLUDING ENDURANGE (19), AND
VIBRATION {20).

(1) ASOOB21Y; (2) RIOGAOA7, (2} RSDOBZSS: I4) RIODA1EH (5t ROQI1S48; (5] RSDDAIES; (7} RSOUB0AZ; (3) RSS-5575: (9) RSCDACE: (10} RSONEITA (11)RESI0O7: 142} RACIEIEN,
(13)RSONE2T1, (14) RED0A2T: (15) RSOOBLOT: {16) RSOORDYT: (17) ROM 1847, (18} DVS SSME-614; (13) RES.516.17 (20) RE5-514-22
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BELLOWS

HCHISING

MaIN OXNOZER YALVE
SLEEVE, INLET

SHIM, INLET SLEEVE
CAM FOLLOWER.
GUILE, CAM FOLLOYWVER
GUICE, BELLOWS
RETAIMER, REARING
BEARIMG ASSEMBLY
wavEWASHER

SHAFT

Car

RETAIMER

SLEEVE

SHIM

MATERIAL MTEGRITY

HEAT TREAT

MATERIAL [MTEGRITY 15 WERIFIED FER DPRAWIMG REQUIREMENTS.

HEAT TRE&T IS5 VERIFIED PLP DRAWING REQUIREMENTE.

PARTS ARE PENETRANMT INSPECTED FER CRAWING REQUIRENMENTS

R3M5211
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RSMIZ255
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RZMB1EE
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R 3008031
RJ311947

REL0E211
RSO0E08T
R5004186
Aboi 1346
RE00E145
RS0MEDE2
RE00E0E1
RS0082T4
RES10AT

RE00d155
R3003271
3008272
R3003097
RS040
ROX11 1947

R5008211
R50C0E0AT
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HEAT TREAT

ASSEMBELY INTEGRITY

HOT-FIRE ACCEFTAMCE
TESTING (FREEM RUN;

DRYV-FILM LUBRICATED FARTS ARE INSPECTED PER DRAVING REOLIREMENTE

FASTENER RUNMING AND FINAL TORQUES ARE VERIFIED PER DRANNEG REQUIREMENMTS,
WALVE OPERATICN IS VERIFIED THROUGH HOT-FIRE ACGEFTANCE TESTING. ILAST TEST)

Faailure History. Comprehensive failore history data s mainiainad in (he Protlem Reparting dalabaes (PRAMSTRACA}
Reaference: HASA felter S42 188308 and Rockeldyne leller BBRCDETET.
Operaticnal Lise:  Wot Applicsble,
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